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(54) Image fornfiing systenn 



(57) It is an object of this invention to provide an im- 
age forming system capable of reliably receiving facsim- 
ile data without increasing the memory capacity. When 
a user sets an automatic transfer mode from a control 
panel 110, a transfer processing controller 206 transmits 
FAX data received by a FAX processor 201 to a mail 
separating/forming unit 204. The mail separating/form- 



ing unit 204 forms an electronic mail for transfer by add- 
ing the FAX data as an appended file to the mail. The 
transfer processing controller 206 controls an electronic 
mail processor 203 to transfer the transfer electronic 
mail to a mail server having a predetermined address 
on a LAN via a network communication unit 202. The 
transfer destination of the transfer electronic nnail is a 
predetermined mail box previously set in the mail server. 
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Description 

The present invention relates to an image fonning 
system including an image forming apparatus for out- 
putting an image by using an electrostatic photographic 
process and a data storage device connected to the 
same network as the image forming apparatus and, 
more particularly, to an image forming apparatus includ- 
ing a facsimile function capable of transmitting an image 
through a communication line. 

Recently, a digital composite copier (to be referred 
to as a DPPC hereinafter) has been put into practical 
use. This DPPC reads an image of an original and cop- 
ies the read image and also has a facsimile function of 
transmitting the read image to, e.g., a facsimile appara- 
tus arranged in a remote place through a communica- 
tion line. 

The DPPC can be driven singly or integrally as a 
printer for forming an image on a recording medium on 
the basis of image data supplied from an external appa- 
ratus such as a host computer or a wordprocessor or as 
a reader tor reading an original image and outputting the 
image data to, e.g., an external facsimile apparatus or 
information storage device. 

The DPPC includes an image reading section, a 
signal converting section, an image forming section, a 
paper supply/delivery section, and a system control sec- 
tion. The image reading section reads an original image 
and produces an electrical signal corresponding to the 
original image. The signal converting section converts 
the electrical signal produced by the image reading sec- 
tion into image data of a predetermined format. The im- 
age forming section copies the image on the basis of 
the image data of the read original image. The paper 
supply/delivery section supplies a sheet of paper as a 
recording medium onto which the image copied by the 
image forming section is to be output and delivers the 
sheet on which the image is output to the outside of the 
apparatus. The system control section controls the indi- 
vidual parts of the apparatus. 

The image reading section has an original table for 
holding an original as an object to be read, an illuminat- 
ing lamp for illuminating the original set on the original 
table, and a CCD sensor for converting reflected light 
from the original illuminated by the illuminating lamp into 
an electrical signal. The image reading section also has 
a memory for storing the electrical signal corresponding 
to the image of the original. The CCD applied to this Im- 
age reading section is a line CCD sensor for reading an 
image only in a predetermined direction. In this line CCD 
sensor, the read pixel array extends in a predetermined 
direction, i.e., a main scan direction. The image reading 
section extracts an iriiage of an original in the main scan 
direction as an electrical signal at a predetermined tim- 
ing and optically scans the original in a direction perpen- 
dicular to the main scan direction, i.e., a subscan direc- 
tion, thereby extracting the image of the original as an 
electrical signal in a predetermined order. 



When the image of the original is to be copied by 
the image forming section, the signal converting section 
converts the electrical signal stored in the memory of 
the image reading section into bit-nnap data, i.e., a copy 

s signal. When the image of the original is to be transmit- 
ted to the outside through a communication line, the sig- 
nal converting section converts the electrical signal 
stored in the memory into parallel or serial coded data. 
The innage forming section has a photosensitive 

10 drum as an image carrier. The image forming section 
also includes a charging unit, a developing unit, a trans- 
fer unit, and a cleaning unit arranged in this order around 
the photosensitive drum in the direction of rotation of the 
photosensitive drum. An exposure unit for exposing the 

15 surface of the photosensitive drum is arranged between 
the developing unit and the charging unit of the image 
forming section. This image forming section also in- 
cludes a fixing unit for fixing a toner image developed 
by the developing unit on a sheet of paper. 

20 The charging unit has a charging wire for corona 
discharge. This charging wire is connected to a power 
supply and applied with a voltage of 4 to 8 kV, thereby 
charging the photosensitive drum to a surface potential 
of, e.g., -700 V. 

25 The exposure unit exposes the surface of the pho- 
tosensitive drum to a laser beam on the basis of the im- 
age data previously stored in the image memory or the 
image data converted by the signal converting section, 
thereby forming an electrostatic latent image on the 

30 charged photosensitive drum. 

The developing unit is arranged to oppose a prede- 
termined development position on the surface of the 
photosensitive drum. The developing unit contains a de- 
veloping agent consisting of toner and carrier which tri- 

35 boelectrically charges the toner to a predetermined po- 
larity and forms a magnetic brush. The developing unit 
Includes a developing roller which supplies the develop- 
ing agent to the electrostatic latent innage formed on the 
photosensitive drum and fonms a toner image by adher- 

40 ing only the toner to the electrostatic latent image. The 
developing roller consists of a nonmagnetic cylindrical 
outer circumferential portion which is sofomaed as to be 
rotatable and a magnet fixed to a predetermined posi- 
tion. The developing roller carries the developing agent 

45 to the development position and provides only the toner 
to the electrostatic latent image by constraining the car- 
rier by a magnetic force. 

The transfer unit is constituted by a corona dis- 
charging unit similar to the charging unit or a metal roller. 

so This transfer unit electrostatically attracts and transfers 
the toner image, which is formed by the developing unit 
by developing the electrostatic latent image on the pho- 
tosensitive drum, onto a sheet of paper supplied by the 
rotation of the photosensitive drum. 

55 The fixing unit consists of a pair of rollers each in- 
corporating a heater. This fixing unit heats the sheet and 
the toner with a predetermined pressure applied be- 
tween the rollers, thereby melting the toner electrostat- 
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ically adhered to the sheet and fixing the toner to the 
sheet. 

The cleaning unit has a charge-removal lamp for ir- 
radiating light on the entire surface of the photosensitive 
drum and a cleaner for scraping off toner not transferred 
and remaining on the surface of the photosensitive 
drum. The cleaning unit erases the residual charge on 
the photosensitive drum and stabilizes the surface con- 
dition of the photosensitive drum for the next image 
forming operation. 

The system control section controls the operation 
of the whole DPPC on the basis of various control sig- 
nals input from a control panel. From the control panel 
it is possible to input numerical data such as the number 
of copies, the magnification, and the facsimile number 
of a partner of facsimile transmission, and control sig- 
nals for selecting various operation modes by which the 
DPPC is used independently or simultaneously as a 
reader, a facsimile apparatus, and a printer and inter- 
rupting a read operation, a copy operation, or a trans- 
mission/reception operation. 

To accomplish a memory receiving f unctbn capable 
of automatic facsimile reception while the DPPC is per- 
forming image formation as a printer, the DPPC has a 
memory capable of storing a predetermined amount of 
image data. Facsimile data stored in the memory by this 
memory receiving function is output to the image form- 
ing section after the image formation is completed. This 
facsimile data is output onto a sheet of paper by again 
operating the image forming section. 

The DPPC of the above sort also has a function of 
storing received facsimile data of a plurality of cases, 
instead of immediately outputting the data, and simulta- 
neously outputting the stored facsimile data at a later 
time in accordance the operation by a user. 

Unfortunately, the memory capacity of the internal 
memory of the DPPC is small and so the memory can 
store facsimile data of only a few cases. If the image 
forming section of the DPPC is made unusable by a fail- 
ure or an error such as lack of toner or sheets, automatic 
facsimile reception can be performed by the memory re- 
ceiving function. Since the memory capacity is small, 
however, if recovery from the error or the failure is de- 
layed the received data exceeds the allowable memory 
capacity to make automatic reception of facsimile data 
impossible. 

In addition, memories with a large capacity are ex- 
pensive. Therefore, if the capacity of the internal mem- 
ory of the DPPC is increased, the apparatus itself be- 
comes expensive. 

It is an object of the present invention to provide an 
image forming system capable of reliably receiving fac- 
simile data without increasing the memory capacity 

To achieve the above object, the present invention 
provides an image forming system comprising an exter- 
nal data storage device, an image forming apparatus, 
and connecting means for connecting the image forming 
apparatus and the data storage device so that image 



data can be transmitted and received between them, 

wherein the image forming apparatus comprises 
receiving means for receiving image data transmit- 
s ted from an external apparatus, 

storage means for storing the image data received 
by the receiving means, 

image forming means for forming an image on a re- 
cording medium on the basis of the image data 
10 stored in the storage means, and 

image data transfer means for transferring the im- 
age data received by the receiving means to the ex- 
ternal data storage device via the connecting 
means in order to allow the extemal data storage 
15 device to store the image data, if the image data 
cannot be stored in the storage means. 

In the image forming system of the present inven- 
tion, if image data received by the receiving means of 
the image forming apparatus cannot be stored in the 
storage means, the image data transfer means transfers 
the image data to the external data storage device con- 
nected to the image forming apparatus via the connect- 
ing means. 

Accordingly, even if the received data exceeds the 
allowable capacity and the storage means becomes un- 
usable, image data can be reliably stored in the external 
data storage device. The image data stored in the ex- 
ternal data storage device can be retrieved to the image 
forming apparatus at a predetermined timing after the 
storage means becomes usable. This allows the image 
forming means to form an image corresponding to the 
retrieved image data on a recording medium. 

It is therefore possible to provide an image forming 
system capable of reliably storing image data without 
increasing the capacity of the storage means. 

It is also possible to provide an inexpensive appa- 
ratus since the image forming apparatus incorporated 
into the image forming system does not require an ex- 
pensive, large-capacity storage means. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

FIG. 1 is a block diagram schematically showing a 
control system of an image forming apparatus in- 
cluded in an image forming system of the present 
invention; 

FIG. 2 is a sectional view schematically showing the 
internal structure of the image forming apparatus, 
shown in FIG. 1; 

FIG. 3 is a plan view schematically showing a por- 
tion of a control panel of the image forming appara- 
tus shown in FIG. 1; 

FIG. 4 is a view showing the state in which the im- 
age forming apparatus shown in FIG. 1 is connect- 
ed to a general public line and a LAN; 
FIG. 5 is a block diagram for explaining details of a 
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communication controller ot the image forming ap- 
paratus sliown in FIG. 1; and 
FIG. 6 is a flow chart showing processing steps in 
an automatic FAX transfer mode. 

An embodiment ot an image forming system of the 
present invention will be described in detail below with 
reference to the accompanying drawings. 

As shown in FIG. 2, an innage forming apparatus 
included in the image forming system of the present in- 
vention has, e.g., an electrophotographic digital copier 
2 (to be referred to as a DPPC hereinafter), an image 
reading section 4, and an image forming section 6. The 
DPPC 2 includes an automatic document feeder 8 ar- 
ranged on the image reading section 4 and so formed 
as to be openable with respect to an original table (to 
be described later) of the image reading section 4. This 
automatic document feeder 8 feeds originals D, as the 
objects to be read, one by one to the original table and 
also functions as an original cover by which the original 
D placed on the original table is brought into tight contact 
with the original table. 

The image reading section 4 has an original table 
1 1 and an original scale 12 in its upper portion. The orig- 
inal table 11 is made of transparent glass which is op- 
posed to the automatic document feeder 8 in a closed 
state and on which the original D is set. The original 
scale 1 2 is arranged on one end of the original table 11 
to indicate a position at which the original D is to be set 
on the original table 11. 

As shown in FIG. 1 , a control panel 101 is provided 
near the original table 11. This control panel 101 has, e. 
g., a print key for instructing the start of a copying oper- 
ation of the DPPC 2, a ten-key board for inputting nu- 
merical data such as the number of copies and the mag- 
nification, and keys for inputting a control signal for se- 
lecting the paper size. As shown in FIG. 3, the control 
panel 1 01 also has a facsimile operation unit 1 70 for ex- 
ecuting a facsimile transmitting/receiving function. This 
facsimile operation unit 170 has, e.g., an automatic 
transfer button 171 for setting/canceling an automatic 
facsimile transfer function (to be described later). 

Parts arranged below the original table 11 are an 
exposure lamp 13 for illuminating the original D placed 
on the original table 11, an auxiliary reflecting plate 14 
for guiding the light beam from the exposure lamp 13 
onto the original D, and a first mirror 15 for bending the 
reflected beam from the original D to the left in FIG. 2. 
The exposure lamp 13, the auxiliary reflecting plate 14, 
and the first mirror 1 5 are fixed to a first carriage 1 6 and 
moved parallel to the original table 11 by the movement 
of the first carriage 16. Note that the first carriage 16 is 
moved parallel to the original table 11 when a driving 
force is transmitted from a pulse motor (not shown) via, 
e.g., a toothed belt (not shown). 

A second carriage 20 is disposed to the left of the 
original table 1 1 in FIG. 2, i.e. , in a direction along which 
the beam reflected by the first mirror 15 Is guided. 



On the second carriage 20, a second mirror 21 and 
a third mirror 22 are arranged at right angles to each 
other. The second mirror 21 bends the beam reflected 
from the original D and guided by the first mirror 15 
5 downward. The third mirror 22 bends the beam to the 
right in FIG. 2. The second carriage 20 is driven together 
with the first carriage 16 by the toothed belt (not shown) 
for driving the first carriage 16 and moved parallel to the 
original table 1 1 at a speed half that of the first carriage 
16. 

In a plane below the first carriage 16 and including 
the optical axis of the beam returned by the second car- 
riage 20, an image forming lens 23 and a CCD Innage 
sensor 24 are arranged. The image forming lens 23 
forms an innage of the reflected beam from the second 
carriage 20 at a predetermined magnification. The CCD 
image sensor 24 converts the reflected beam con- 
verged by the image forming lens 23 into an electrical 
signal, i.e.. innage data. 

The image forming section 6 has a photosensitive 
drum 30 rotatable positioned in substantially the center 
of the DPPC 2. The photosensitive drum 30 is rotated 
at a predetemnined rotating speed by a motor (not 
shown). 

A charger 31 . a laser exposure unit 32, a developing 
unit 33, a transfer separation charger 34, a separation 
claw 35, a cleaning unit 36, and a charge removal unit 
37 are arranged in this order in predetermined positions 
around the photosensitive drum 30. The charger 31 
charges the drum surface to a predetermined charge. 
The laser exposure unit 32 forms an electrostatic latent 
Image on the surface of the photosensitive drum 30. The 
developing unit 33 develops the electrostatic latent im- 
age with a developing agent including toner and forms 
a toner image. The transfer-separation charger 34 trans- 
fers the toner image formed on the photosensitive drum 
30 onto a copy sheet P as a recording medium supplied 
from a paper cassette (to be described later) and sepa- 
rates the sheet P, on which the toner image is trans- 
ferred, from the photosensitive drum 30, The separation 
claw 35 separates the copy sheet P from the surface of 
the photosensitive drum 30. The cleaning unit 36 re- 
moves the toner remaining on the surface of the photo- 
sensitive drum 30. The charge removal unit 37 removes 
the potential remaining on the surface of the photosen- 
sitive drum 30. 

The laser exposure unit 32 has a semiconductor la- 
ser device tor generating a laser beam which is modu- 
lated on the basis of image data, an optical deflector for 
deflecting the laser beam, and an image forming optical 
system for forming an image of the deflected laser beam 
on the photosensitive drum 30. This laser exposure unit 
32 irradiates the laser beam generated by the semicon- 
ductor laser device onto the surface of the photosensi- 
tive drum 30 along the axial direction of the photosen- 
sitive drum 30, thereby forming an electrostatic latent 
image on the surface of the photosensitive daim 30. 
The developing unit 33 has a developing agent cen- 
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sisting of toner and carrier which triboelectrically charg- 
es the toner to a predetermined polarity and forms a 
magnetic brush. The developing unit 33 also has a de- 
veloping roller 33a which supplies the developing agent 
onto the surface of the photosensitive drum 30 and ad- s 
heres the toner to the electrostatic latent Image, thereby 
developing the image with a desired image density 

A multi-stage paper feeder 40 is arranged on the 
bottom of the DPPC 2 positioned below the photosen- 
sitive drum 30. The feeder 40 has a plurality of vertically 
arranged cassette stages which are detachably inserted 
from the front of the DPPC 2. 

The multi-stage paper feeder 40 includes an upper 
cassette 41 , a middle cassette 42, and a lower cassette 
43 for storing a plurality of types of copy sheets R For 
example, these cassettes 41 , 42, and 43 are so formed 
as to be capable of storing about 500 A4-size copy 
sheets, about 500 B4-si2e copy sheets, and about 500 
A3-si2e copy sheets, respectively, which are so ar- 
ranged as to be conveyed in the longitudinal direction. 

Pickup rollers 44a, 44b, and 44c for picking up the 
sheet P one by one from the upper, middle, and lower 
cassettes 41 , 42, and 43 are arranged in predetermined 
positions of the cassettes 41 , 42, and 43, respectively 

At positions where the leading edges of the sheet 
P picked up from the cassettes 41 , 42, and 43 by the 
pickup rollers 44a, 44b, and 44c pass, conveyor rollers 
45a, 45b, and 45c for separating the sheets P from each 
other and separation rollers 46a, 46b, and 46c arranged 
integrally with these conveyor rollers are arranged. The 
separation rollers 46a, 46b, and 46c are so arranged 
that their axes are parallel to their respective corre- 
sponding conveyor rollers and they are brought into con- 
tact with these conveyor rollers by a predetermined 
pressure. Each separation roller is rotated in a direction 
opposite to the direction of rotation of the opposing con- 
veyor roller and feeds only the uppermost one of the 
sheets P picked up from the corresponding cassette to 
a conveyance path (to be described later). 

A large-capacity feeder 47 capable of storing about 
3000 sheets of a frequently used size, e.g., A4-size 
sheets P, is provided to the right of the multi-stage paper 
feeder 40 in FIG. 2. A pickup roller 48 for picking up the 
sheets P stored in the large-capacity feeder 47 one by 
one is arranged in a predetermined position of the large- 
capacity feeder 47. A separation mechanism 49 Includ- 
ing a conveyor roller 49a and a separation roller 49b ver- 
tically paired with each other is arranged between the 
pickup roller 48 and the photosensitive drum 30. The 
separation mechanism 49 rotates the separation roller 
49b In a direction opposite to a direction in which the 
conveyor roller 49a is rotated and feeds only the upper- 
most one of the sheets P picked up from the large-ca- 
pacity feeder 47 to the conveyance path (to be de- 
scribed later). 

A manual feeder 50 capable of feeding the copy 
sheets P is arranged above the large-capacity feeder 
47 independently of the cassettes 41 , 42, and 43 and 



the large-capacity feeder 47. 

A manual pickup roller 51, a manual guide 52, and 
a conveyor roller 53 are arranged between the manual 
feeder 50 and the photosensitive drum 30. The manual 
pickup roller 51 picks up a sheet P inserted into the man- 
ual feeder 50. The manual guide 52 guides the sheet P 
picked up by the pickup roller 51 . The conveyor roller 
53 conveys the sheet P which is guided to the photo- 
sensitive drum 30 by the manual guide 52. 

A conveyance path 54 for guiding the sheets P from 
the cassettes 41 , 42, and 43 and the large-capacity 
feeder 47 to the photosensitive drum 30 is formed from 
the cassettes 41, 42, and 43 and the large-capacity 
feeder 47 to the photosensitive drum 30. This convey- 
ance path 54 is further extended to the outside of the 
DPPC 2 through a transfer region defined between the 
photosensitive drum 30 and the transfer-separation 
charger 33. A plurality of conveyor rollers 55 are provid- 
ed in the conveyance path 54 to convey the sheet P fed 
from any of the cassettes, the large-capacity feeder, and 
the manual guide to the photosensitive drum 30. 

An aligning roller 56 is disposed in a portion of the 
conveyance path 54 near and upstream of the photo- 
sensitive drum 30. This aligning roller 56 corrects any 
skew of the copy sheet P guided in the conveyance path 
54. The aligning roller 56 also aligns the leading edge 
of a toner image on the photosensitive drum 30 with the 
leading edge of the copy sheet P and feeds the copy 
sheet P to the transfer region at the same speed as the 
moving speed of the circumferential surface of the pho- 
tosensitive drum 30. An aligning sensor 56a for sensing 
the arrival of the copy sheet P to the aligning roller 56 
is provided before the aligning roller 56, i.e., on the side 
of the conveyor rollers 55. 

A conveyor belt 57 for conveying the sheet P is in- 
corporated in a direction along which the sheet P passed 
through the transfer region proceeds. A fixing unit 58 
including a pair of heat rollers whose roller surfaces are 
urged against each other is provided at a position, along 
the direction in which the sheet P is conveyed by the 
conveyor bett 57, where the photosensitive drum 30 is 
not exposed to the heat generated by the unit 58. The 
fixing unit 58 melts a toner image by heating the sheet 
P on which the toner image is transferred and at the 
same time pressurizes the toner image and the sheet P, 
thereby fixing the toner image to the sheet R 

A paper delivery tray 59 to which the sheet P having 
the fixed toner image is delivered is arranged on the side 
wall of the DPPC 2 opposite to the fixing unit 58. 

A paper delivery switching unit 60 for guiding the 
copy sheet P on which the toner image is fixed by the 
fixing unit 58 to one of a sheet turn-over section or the 
paper delivery tray 59 is arranged between the fixing unit 
58 and the paper delivery tray 59. 

The paper delivery switching unit 60 has first and 
second paper delivery rollers 61 and 62 and a selector 
gate 63. The rollers 61 and 62 advance the sheet P 
passed through the fixing unit 58. The selector gate 63 
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is arranged between the first and second paper delivery 
rollers 61 and 62 and selectively supplies the copy sheet 
P passed through the fixing unit 58 to the paper delivery 
tray 59 or the sheet turn-over section (to be described 
later). 

A turn-over mechanism 64 has a temporary stocker 
65. a turn-over path 66, a pickup roller 67, a conveyance 
path 68, and a paper feed roller 69. The temporary 
stocker 65 temporarily stocks the copy sheets P already 
passed through the transfer regbn and the fixing unit 
58. The turn-over path 66 turns over the copy sheet P 
passed through the fixing unit 58 and guides the sheet 
P to the temporary stocker 65. The pickup roller 67 picks 
up the copy sheets P stocked in the temporary stocker 
one after another. The conveyance path 68 again guides 
the sheets P stocked in the temporary stocker 65 to the 
aligning roller 56. The paper feed roller 69 feeds the 
sheets P guided by the conveyance path 68 to the align- 
ing roller 56. 

The automatic document feeder 8 has a cover 71 
whose rear end portion is attached to the rear end por- 
tion of the upper surface of the DPPC 2 via hinges (not 
shown). As already described earlier, the cover can be 
opened, where necessary, with respect to the original 
table 11 of the image reading section 4 by pivoting the 
whole automatic document feeder 8. 

An original feed table 72 for holding a plurality of 
originals D is provided in a slightly left portion on the 
upper surface of the cover 71 . A pickup roller 73 is ar- 
ranged to the left of the original feed table 72 in FIG. 2, 
i.e., in one end portion of the automatic document feeder 
8. The pickup roller 73 picks up the originals set on the 
original feed table 72 one by one and supplies the orig- 
inals from the left end in FIG. 2 to one end of the original 
table 11 of the image reading section 4. 

An empty sensor 73 is disposed in a predetermined 
position of the original feed table 72. This empty sensor 
is an original sensor for sensing whether the original D 
is set on the original feed table 72. Note that an original 
width sensor (not shown) which functions in the same 
manner as an original position sensor 1 7 for sensing the 
set position of the original D on the original table 11 can 
also be arranged on the original feed table 72. 

A paper feed roller 74 and an aligning roller 75 are 
arranged in the original pickup direction of the pickup 
roller 73. The paper feed roller 74 feeds the original D 
picked up by the pickup roller 73 to the original table 11 . 
The aligning roller 75 aligns the leading edge of the orig- 
inal D fed by the paper feed roller 74. 

An aligning sensor 75a for sensing the arrival of the 
original D to the aligning roller 75 is arranged between 
the aligning roller 75 and the paper feed roller 74. 

A conveyor belt 76 is arranged in a position inside 
the cover 71 where the conveyor belt 76 opposes the 
original table 11 of the image reading section 4 when 
the automatic document feeder 8 is closed. This con- 
veyor belt 76 is given dimensions which cover almost 
the whole original table 11 and conveys the original D, 



which is conveyed from the original feed table 72 by the 
pickup roller 73, the paper feed roller 74, and the align- 
ing roller 75, to a predetermined position on the original 
table 1 1 . The conveyor belt 76 is looped between a pair 
5 of right and left belt rollers 77 shown in FIG. 2 and ro- 
tated in both ways, i.e., to the right and left in FIG. 2, by 
a belt driving mechanism (not shown). 

On the right side of the automatic document feeder 
8, a turn-over roller 78, a pinch roller 79, a flapper 80, a 
paper delivery roller 81 . and a jam sensor 82 are ar- 
ranged. The tum-over roller 78 feeds the original D, 
which is moved from the left to the right in FIG. 2 by the 
conveyor belt 76, to the outside of the cover 71. The 
pinch roller 79 pushes the original D against the turn- 
over roller 78. The flapper 80 performs switching be- 
tween an operation by which the original D conveyed by 
the turn-over roller 78 and the pinch roller 79 is returned 
to the conveyor belt 76 and an operation by which the 
original D is delivered to a predetermined delivery posi- 
tion, i.e., the cover 71. When the flapper 80 is switched 
to the delivery side, the paper delivery roller 81 delivers 
the original D conveyed by the turn-over roller 78. The 
jam sensor 82 senses a jam of an original in the vicinity 
of the turn-over roller 78. 

FIG. 1 is a block diagram schematically showing a 
control mechanism of the DPPC 2 shown in FIG. 2. 

The DPPC 2 is roughly divided into a control panel 
block 110, a scanner block 120, a printer block 130, a 
memory edit block 1 40, a system block 1 50, and a main 
control block 160. 

The control panel block 1 1 0 has a control panel 1 01 
used to instruct the start of a copying operation of the 
DPPC 2, input numerical data such as the number of 
copies and the magnification, and input a control signal 
for selecting the paper size. The control panel block 110 
also has a control panel CPU 111 which detects inputs 
from various switches (not shown) and a touch panel 
(not shown) of the control panel 101 , displays data on 
the touch panel, and controls the ON and OFF of LEDs 
(not shown). This control panel CPU 111 is connected 
to a read-only memory (to be referred to as a ROM here- 
inafter) 112 and a random access memory (to be re- 
ferred to as a RAM hereinafter) 113. The control panel 
block 110 detects inputs from the various switches and 
the touch panel, displays data on the touch panel, and 
controls the ON and OFF of the LEDs, and is in this way 
used to exchange control data with the user 

On the basis of the data stored in the ROM 112 and 
the RAM 113, the control panel CPU 111 detects inputs 
from the input keys and the touch panel on the control 
panel 101, displays data on the touch panel, and con- 
trols the ON/OFF of LEDs. 

The scanner block 120 has a scanner CPU 121 and 
a ROM 122 and a RAM 123 connected to the scanner 
CPU 1 21 . On the basis of control data stored in the ROM 
122 and the RAM 123, the scanner CPU 121 operates 
the CCD image sensor 24 of the image reading section 
4 to input an image of the original D as the brightness 
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information of a beam. Also, to move the first and sec- 
ond carriages 16 and 20 of the image reading section 
at predetermined speeds, the scanner CPU 121 outputs 
a predetermined driving signal to a mechanism control- 
ler 124 for biasing a pulse motor (not shown). s 

In addition, the scanner block 120 has an A/D con- 
verter 125, a shading correcting circuit 126, and a line 
memory 1 27. The AJD converter 1 25 converts output an- 
alog image data photoelectrically converted by the CCD 
image sensor 24 into a digital signal by well-known A/D io 
conversion. On the basis of the image signal converted 
into a digital signal by the A/D converter 125, the shad- 
ing correcting circuit 1 26 removes output errors of the 
individual elements constituting the CCD image sensor 
24 and an influence such as the nonunlformity of the ^5 
quantity of light from the illuminating lamp 13. The line 
menrrary 127 supplies the image information of the orig- 
inal D read by the CCD image sensor 24 to the memory 
edit block 1 40 (to be described later) at a predetermined 
timing. On the basis of the data in the ROM 1 22 and the 20 
RAM 123, the scanner CPU 121 converts the image in- 
fornnatton of the original D read by the CCD image sen- 
sor 24 into an electrical signal. The scanner CPU 1 21 
then binarizes the image data by a predetermined 
threshold level and outputs the data to a data storage ^5 
device of the memory edit block 1 40, 

The scanner CPU 1 21 is also connected to the au- 
tomatic document feeder 8. The automatic document 
feeder 8 feeds the original D under the control of the 
scanner CPU 1 21 which is controlled by the main control 3o 
block 160 (to be described later). Additionally, the scan- 
ner CPU 121 is connected to an editor 128. When edit 
data is input from a coordinate input device (not shown), 
the editor 128 outputs predetermined control data to the 
data storage device of the memory edit block 140 and 35 
controls the size of a memory area for holding image 
data used in image formation. 

The printer block 1 30 has a printer CPU 1 31 and a 
ROM 132 and a RAM 1 33 connected to the printer CPU 
1 31 . This printer block 1 30 forms an image on the sheet 40 
P on the basis of image data supplied by the image read- 
ing section 4, i.e., the scanner block 120, and image da- 
ta supplied from an external device (to be described lat- 
er). 

The printer CPU 1 31 is connected to a motor driver 45 
1 34 for driving the photosensitive drum 30, the develop- 
ing roller 33a of the developing unit 33, the aligning roll- 
ers, the conveyor belts, the fixing unit, the turn-over 
mechanism, and the pickup rollers, the conveyor rollers, 
and the separation rollers arranged in the cassettes 41 , so 
42, and 43 of the multi-stage paper feeder 40 and the 
large-capacity feeder 47. The printer CPU 1 31 is also 
connected to an input circuit 135 used to input output 
signals from various switches and sensors. The input 
signals to the input circuit 1 35 are output from switches ss 
and sensors such as the original position sensor 17 for 
sensing the position of the original D set on the original 
table 1 1 , paper empty switches (not shown) arranged in 



the cassettes 41, 42. and 43 and the large-capacity 
feeder 47, lever switches arranged in predetermined po- 
sitions of the conveyance path 54 and the tum-over 
mechanism 64 to sense a jam of the sheet P. and the 
aligning switch 56a. Additionally, the printer CPU 131 is 
connected to a mechanism controller 1 36 for biasing so- 
lenoids (not shown) incorporated into the selector gate 
63 of the paper delivery switching unit 60 and the clean- 
ing unit 35. 

Furthermore, the printer CPU 1 31 is connected to 
a temperature control circuit 1 37, a voltage supply circuit 
1 38, and a laser driver 1 39. The temperature control cir- 
cuit 1 37 controls the temperature of the fixing unit 58. 
The voltage supply circuit 138 supplies predetermined 
voltages to the charger, the developing unit, and the 
transfer-separation charger. The laser driver 139 mod- 
ulates the light intensity of an exit laser beam from a 
laser diode (not shown) of the laser exposure unit 32 in 
accordance with image data supplied from the data stor- 
age device (to be described later). The printer CPU 1 31 
forms an image on the sheet P by controlling the image 
forming section on the basis of the data in the ROM 1 32 
and the RAM 133. 

The memory edit block 140 has a memory control 
CPU 141. This memory edit block 140 converts image 
data, which is supplied from the scanner block 120 or 
an externa! device in accordance with instructions from 
a main CPU (to be described later) of the main control 
block 160 and a system CPU (to be described later) of 
the system block 150, into bit-map data used to modu- 
late the intensity of the exit laser beam from the laser 
diode of the laser exposure unit 32. The memory edit 
block 1 40 temporarily stores the data in the data storage 
device. 

The memory control CPU 141 is connected to an 
image editor 142, a compressing/expanding unit 143, 
an enlarging/reducing/rotating unit 1 44, and a data stor- 
age device 145. The image editor 142 edits image data 
supplied from an external device via the system block 
150 and image data of the original D which is read by 
the scanner block 120 and converted into a predeter- 
mined format by an image processor (to be described 
later) of the main control block 160. The compressing/ 
expanding unit 143 compresses or expands the input 
image data The enlarging/reducing/ rotating unit 144 
enlarges, reduces, or rotates the input image data. The 
data storage device 145 stores, in units of pages, the 
image data which is processed by the image editor 1 42. 
the compressing/ expanding unit 1 43, and the enlarging/ 
reducing/rotating unit 145. The memory control CPU 
141 is also connected to an address controller 146, a 
memory management controller 147, and an interrupt 
controller 148. The address controller 146 manages 
memory addresses. The memory management control- 
ler 1 47 manages the data in the data storage device 1 45 
and the capacity of the data storage device 145. The 
interrupt controller 148 gives instructions for processing 
steps such as compression/expansion and enlarge- 
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ment/reductiorV rotation with respect to the input image 
data to the image editor 1 42. 

The system block 150 has a system CPU 151 for 
controlling input of image data supplied from devices 
other than the scanner block 1 20, The system CPU 1 51 
is connected to a communication controller 152, a hard 
disk device 1 53 as an external device, and a printer con- 
troller 1 55. The printer controller 1 55 converts image da- 
ta such as code data supplied via the communication 
controller 152 and the hard disk device 153 into image 
data of a format which can be processed by the DP PC 
2. The system block 150 inputs image data supplied 
from an external device other than the scanner section 
120 to the image editor 142 of the memory edit block 
140. 

The communication controller 1 52 Is connected to 
a general public line. This communication controller 152 
can receive facsimile data transmitted from the outside 
through the general public line and transmit image data 
read by the scanner block 1 20 to the outside as facsimile 
data. The communication controller 152 is connected to 
a LAN (Local Area Network) to which computers (not 
shown) and wordprocessors (not shown) are connect- 
ed. As will be described later, an electronic mail system 
is constructed on this LAN. That Is, this DPPC 2 Is con- 
nected to external apparatuses such as computers and 
wordprocessors via the network and functions as a print- 
er apparatus which outputs image data supplied from 
these external apparatuses on sheets. The communica- 
tion controller 152 can receive data transmitted by this 
electronic mail system and transmit data stored in the 
data storage device 145 of the memory edit block 140 
to a mail server on the electronic mail system. 

The main control block 1 60 has a main CPU 1 61 for 
controlling the operation of the DPPC 2, i.e.. controlling 
the CPUs 1 1 1 , 1 21 , 1 31 , 1 41 , and 1 51 of the control pan- 
el block 110, the scanner block 120, the printer block 
130, the memory edit block 140, and the system block 
150. This main control block 160 controls exchange of 
signals between the control panel block 110, the scan- 
ner block 120, the printer block 130, the memory edit 
block 140, and the system block 150. 

The main CPU 161 is connected to a ROf\/l 162 and 
a RAM 163. The ROM 162 stores initial data for operat- 
ing the DPPC 2. The RAM 1 63 stores various data sup- 
plied from the control panel block 1 1 0, the scanner block 

120, the printer block 130, the memory edit block 140, 
and the system block 1 50 under the control of the CPUs 

121. 131, 141, and 151. 

The main CPU 1 61 is also connected to a print font 
ROM 164 and a display font ROM 165. The print font 
ROM 164 stores a printer font used to store code data 
input via the system block 150 into the data storage de- 
vice 145 of the memory editor 140. The display font 
ROM 1 65 stores a display font used to allow an edit dis- 
play (not shown) to display an image corresponding to 
the code data Input via the system block 150 and allow 
a liquid crystal display or an input panel of the control 



panel block 110 to display a predetermined image. 

Furthermore, the main CPU 161 is connected to a 
data switching/buffer memory 1 66 and an image proc- 
essor 167. The data switching/buffer memory 166 is 
s used to specify the destination of image data read by 
the scanner block 1 20 and switch image data to be sup- 
plied to the printer block 130. The memory 166 also 
functions as a buffer memory for image data transferred 
between the line memory 127 of the scanner block 120 
and the data storage device 145 of the memory edit 
block 140 and image data transferred between the data 
storage device 145 and the laser exposure unit 32. The 
image processor 1 67 masks or trims the input image da- 
ta. 

An original image copying operation done by the 
DPPC 2 shown in FIGS. 1 to 3 will be described below. 

When a main switch (not shown) is turned on, the 
DPPC 2 is warmed up and initialized in accordance with 
the control program stored in the ROM 1 62. Also, in ac- 
cordance with an instruction supplied from the scanner 
CPU 121 of the scanner 120 under the control of the 
main CPU 161, the automatic document feeder 8 is In- 
itialized on the basis of the control program stored in an 
ADFROM (not shown) of the automatic document feed- 
er 8. 

Originals D to be copied are set on the original tray 
72 of the automatic document feeder 8. When a print 
key (not shown) of the control panel Is turned on, an AD- 
FCPU checks whether the empty sensor 73 of the au- 
tomatic document feeder 8 Is ON. 

When the empty sensor 73 senses that the originals 
D are set on the original tray 72, a motor driver (not 
shown) supplies a driving current to drive the pickup roll- 
er 73. Consequently, the lowermost one of the originals 
D set on the original tray 72 Is guided to the paper feed 
roller 74. 

The original D guided by the paper feed roller 74 is 
further conveyed toward the aligning roller 75. 

Subsequently, when the leading edge of the original 
D passes by the aligning sensor 75a. a clutch (not 
shown) Is turned on by an ADF mechanism controller 
(not shown) and stops the aligning roller 75. According- 
ly, the original D picked up from the original tray 72 by 
the pickup roller 73 is temporarily stopped, and any 
skew of the original D in the original conveyance direc- 
tion Is corrected. Thereafter, the belt rollers 77 are ro- 
tated in a first direction, i.e., an original feed direction by 
a driving motor (not shown), thereby rotating the con- 
veyor belt 76. At a predetermined timing after that, the 
clutch (not shown) is turned off to allow the aligning roller 
75 to feed the original D to the conveyor belt 76. 

Then, the original D is conveyed onto the original 
table 11 of the DPPC 2 by rotating the conveyor belt 76 
for a predetermined time by the conveyor motor. Note 
that when a predetermined time elapses after the trailing 
edge of the original D passes by the aligning sensor 75a, 
I.e., when a time predetermined by the interval between 
the aligning sensor 75a and the original scale 1 2 elaps- 
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es, the fotatbn of the conveyor belt 76 is stopped and 
a rotation caused by inertia is prevented by a brake (not 
shown). 

At the time the aligning sensor 75a senses the lead- 
ing edge of the original D, the ADFCPU informs the s 
scanner CPU 121 of the scanner block 120 of the DP PC 
2 that the original D is conveyed to a predetermined po- 
sition. On the basis of the dimensions of the original D 
detected by the automatic document feeder 8 and the 
magnification set by the control panel (not shown), the 
main CPU 161 selects a cassette containing sheets P 
having an optimum size. 

In accordance with the input magnification, an im- 
age data read start position at which image data is input 
from the CCD line sensor 24 to the line memory 1 27 is 
read out from the ROM 162 and stored in the RAM 163. 

Next, the illuminating lamp 1 3 of the first carriage 
16 is turned on with a predetermined brightness, and 
the first carriage 16 is moved at a predetermined speed 
along the original D on the original table 11 by the rota- 
tion of a pulse motor (not shown). An image of the orig- 
inal D placed on the original table 1 1 is illuminated in the 
form of a band with a width of, e.g., 8 to 1 5 [mm] by the 
illuminating light from the exposure lamp 1 3 and the re- 
flecting plate 14 on the first carriage 16. Note that the 
position at which the illuminating lamp 1 3 of the first car- 
riage 16 is turned on is immediately below the original 
scale 1 2 shown in FIG. 2. At the time the quantity of the 
exit illuminating light from the illuminating lamp 13 be- 
comes stable, reflected beams obtained by illuminating 
a black reference portion 1 2b and a white reference por- 
tion 12w formed on the surface of the original scale 12 
opposite to the illuminating lamp are used in shading 
correction. 

The reflected beam from the original D is sequen- 
tially reflected by the first mirror 1 5 of the first carriage 
16 and the second and third mirrors 21 and 22 of the 
second carriage 20 and guided to the image forming 
lens 23. 

The reflected beam from the original D guided to 
the image forming lens 23 is guided parallel to the optical 
axis, and the image is formed on the reading surface of 
the CCD line sensor 24. 

The reflected beam from the original D, which cor- 
responds to the image of the original D formed on the 
CCD line sensor 24, is photoelectrically converted by 
the CCD line sensor 24 and output in accordance with 
a predetermined rule. 

The output signal from the CCD line sensor 24 is 
input in sequence from a pixel at a predetermined posi- 
tion (not shown) of the CCD line sensor 24 correspond- 
ing to the read start position stored in the RAM 1 63. The 
input signal is binarized by the A/D converter 25, the 
threshold level of the binary signal is corrected by the 
shading correcting circuit 126, and the signal is output 
to the line memory 127. 

The input image data to the line memory 127 is 
transferred to the image processor 167 via the data 



switching/buffer memory 166, subjected to predeter- 
mined processing such as contour correction, and out- 
put to the data storage device 1 45. The input image data 
to the data storage device 145 is converted into a laser 
driving signal, i.e., a print signal by a parallel-serial con- 
verter (not shown) and supplied to the laser exposure 
unit 32. 

At the same time the scanner block 1 20 reads the 
original image or at a predetermined timing, a motor (not 
shown) is biased by a motor driving voltage supplied 
from the motor driver 1 34 under the control of the main 
CPU 161- Consequently, the photosensitive drum 30 is 
rotated at a desired speed. 

Simultaneously, the surface of the photosensitive 
drum 30 is charged to a predetermined potential by the 
charger 31 under the control of the voltage supply circuit 
138. As an example, the initial surface potential of the 
photosensitive drum 30 is set at approximately -650 V 

Subsequently, the laser exposure unit 32 Irradiates 
onto the surface of the photosensitive drum 30 a laser 
beam which is modulated in accordance with the image 
data corresponding to the image of the original D, i.e., 
the print signal stored in the data storage device 145 
and converted by the parallel-serial converter (not 
shown). As already described above, the exit timing, I. 
e., the write start position of the exit laser beam from the 
laser exposure unit 32 is delayed a predetermined 
number of clocks in the main scan direction from a hor- 
izontal sync signal (not shown) on the basis of the write 
position stored in the RAM 163 in accordance with the 
size of the sheet P. 

Consequently, an electrostatic latent image corre- 
sponding to the image data is formed on the surface of 
the photosensitive drum 30 on the basis of the print sig- 
nal. The electrostatic latent image thus formed is devel- 
oped with toner supplied from the developing roller 33a 
of the developing unit 33 whrch is applied with a devel- 
opment bias voltage of -450 V. Subsequently, the devel- 
oped image is transferred as a toner image onto the 
sheet P by a transfer output from the transfer-separation 
charger 34 which is applied with a predetermined trans- 
fer voltage by the voltage supply circuit 1 38. The sheet 
P to which the toner image is to be transferred is sup- 
plied from a cassette selected by the main CPU 161 and 
conveyed to the photosensitive drum 30 at a timing at 
which the leading edge of the toner Image and the lead- 
ing edge of the sheet P are aligned by the aligning roller 
56. 

The toner image transferred to the sheet P is sep- 
arated together with the sheet P from the surface of the 
photosensitive drum 30 by a separation output from the 
transfer-separation charger 34, which is applied with a 
predetermined separation voltage by the voltage supply 
circuit 1 38, and by the separation claw 35. The sheet P 
on which the toner image is transferred is then conveyed 
to the fixing unit 58 by the conveyor belt 57. The toner 
image is fixed to the sheet P by the fixing unit 58. 

The sheet P on which the toner image is fixed is 
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delivered to the paper delivery tray 59 arranged outside 
the DPPC 2 by the first and second paper delivery rollers 
61 and 62. 

The photosensitive drum 30 from which the toner 
image is transferred to the sheet P is successively ro- s 
tated, and the residual toner is removed by the cleaning 
unit 36. The photosensitive drum 30 is then charge-re- 
moved by the change removal unit 37 and used in the 
next image formation. 

Meanwhile, at the time the reading of the first orig- 
inal D placed on the original table 11 is completed, the 
ADFCPU is requested to feed the next original D, i.e., 
switch the originals D, by an instruction supplied from 
the scanner CPU 1 21 under the control of the main CPU 
161 , and the conveyor belt 76 is rotated. 

Consequently, the first original currently set on the 
original table 11 is conveyed to the turnover roller 78 
and delivered to the original receiving region formed in 
a predetermined position of the cover 71 by the flapper 
80 and the paper delivery roller 81 . 

Finally, the empty sensor 73 checks whether the 
subsequent original D is present. If an original D re- 
mains, the original feed operation is repeated. That is, 
as in the case of the first original, the second original is 
set on the original table 11 and an image of the second 
original is read. 

As described above, a series of image fomning op- 
erations are repeatedly performed for all the originals D 
set on the original tray 72 of the automatic document 
feeder 8. 

Facsimile (to be referred to as FAX hereinafter) 
transfer processing performed by the communication 
controller 152 will be described below. 

As already described earlier with reference to FIG. 
3, the control panel 101 has a facsimile operation unit 
170. This facsimile operation unit 170 has an automatic 
transfer button 171 and a lamp 172. The automatic 
transfer button 171 is used to specify set/cancel of an 
automatic transfer mode in which, when a FAX is re- 
ceived, the received FAX data is automatically trans- 
ferred to an external apparatus other than the DPPC. 
The lamp 1 72 is turned on when this automatic transfer 
mode is set. 

The facsimile operation unit 170 also has a key- 
board 173, an address display 174. a mail display 175, 
and a mail operation unit 176. The keyboard 173 is used 
to input the mail address of the destination of automatic 
transfer in order to automatically transfer a FAX as an 
electronic mail to an external mail server. The address 
display 1 74 displays the Input mail address of the trans- 
fer destination. The mail display 175 displays informa- 
tion of received mails stored in the mail sen/er as the 
transfer destination. The mail operation unit 1 76 search- 
es the contents displayed on the mail display 175 and 
instructs the mail server to output the stored FAX data. 
The mail operation unit 176 has a received mail display 
button 176A tor causing the mail display 175 to display 
electronic mails received by the mail server, search but- 



tons 176B and 176C for searching the received nr^ils 
displayed on the mail display 175, and a print button 
176D for designating printing of the received mails. 

As shown in FIG. 4, the DPPC 2 is connected to an 
external general public line via the communication con- 
troller 152 and functions as a facsimile apparatus for 
transmitting and receiving FAX data. That is, FAX data 
received via the general public line can be output by the 
printer block 130. Also, image data read by the scanner 
block 1 20 can be transmitted via the general public line. 

The communication controller 152 of the DPPC 2 is 
connected to a network 250 on which a LAN is construct- 
ed. A server 300 for controlling systems of the LAN is 
connected to this network 250. The server 300 manages 
various external apparatuses such as computers and 
wordprocessors connected to the network 250. 

Also, an electronic mail system is constructed on 
the LAN. The server 300 has a function as a mall server 
310 for managing transmission/reception of electronic 
mails. This mail server 31 0 has a memory M with a large 
capacity capable of setting mail boxes assigned to the 
various apparatuses connected to the LAN. It is of 
course possible to set a mail box for the DPPC 2 which 
is connected to the LAN. 

Accordingly, when the user operates the facsimile 
operation unit 170, the DPPC 2 can search and retrieve, 
i.e., receive electronic mails stored in the mail box for 
the DPPC via the communication controller 152. That 
is. the DPPC 2 can access the DPPC mail box in the 
mail server 310 and receive electronic mails transmitted 
from external apparatuses on the LAN to the DPPC mail 
box. Also, another external apparatus such as a printer 
connected to the LAN can naturally access the DPPC 
mail box and receive electronic mails transmitted to the 
DPPC. The received electronic mails can be output by 
the printer block 130 of the DPPC 2. 

The communication controller 1 52 can convert bit- 
map data stored in the data storage device 145 of the 
memory edit block 140 into the form of an electronic 
mail, transmit the data as an electronic mail to the mail 
server 310 on the LAN, and store the electronic mail cor- 
responding to the bit-map data in the DPPC mail box. 
The user can naturally transmit the data in the form of 
an electronic mail to another external apparatus con- 
nected to the LAN by inputting the mail address of the 
mail box of the external apparatus from the facsimile op- 
eration unit 1 70. That is, image data of an original image 
read by the scanner block of the DPPC 2 and FAX data 
received by the communication controller 1 52 of the DP- 
PC 2 can be transmitted in the form of electronic nnails 
not only to the DPPC mail box but also to mail boxes of 
other external apparatuses and stored in the memory M 
of the mail server 310. 

As shown in FIG. 5, the communication controller 
152 has a FAX processor 201, a networi^ communica- 
tion unit 202, an electronic mail processor 203, an mail 
separatirig/forming unit 204. a FAX data developing unit 
205. and a transfer processing controller 206. 
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The transfer processing controller 206 controls the 
entire communication controller 152. As described 
above with reference to FIG. 4, the FAX processor 201 
is connected to the general public line and can receive 
FAX data transmitted from the outside to the DPPC 2. s 
It Is of course possible to transmit FAX data to the out- 
side via the FAX processor 201 . 

When a FAX is received while a normal copy mode 
is set by the user via the control panel block 110, i.e., 
while the DPPC 2 is free without being set to any of a 
facsimile apparatus, a copier, and a printer, the transfer 
processing controller 206 transmits the FAX data re- 
ceived by the FAX processor 201 to the FAX data de- 
veloping unit 205. The FAX data developing unit 205 de- 
velops the transmitted FAX data into printable image da- 
ta and outputs the data to the printer block 130. The 
printer block 1 30 outputs an image corresponding to the 
FAX data onto a paper sheet. 

If the printer block 1 30 is unusable because it is al- 
ready in operation or has failed, the transfer processing 
controller 206 automatically switches the operation 
mode to an automatic reception mode. In this automatic 
reception mode, memory reception processing is exe- 
cuted. That is, in this memory reception processing the 
FAX data received by the FAX processor 201 is trans- 
ferred to the data storage device 1 45 and stored in it. To 
inform the user that the FAX is automatically received, 
the FAX processor 201 transmits reception information 
to the transfer processing controller 206. The reception 
information is transmitted from the transfer processing 
controller 206 to the control panel block 110 and dis- 
played on the mail display 1 75 of the control panel block 
110. 

When the printer block 130 becomes usable, the 
FAX data stored in the data storage device 1 45 is trans- 
mitted to the FAX data developing unit 205 and devel- 
oped into printable image data, and the image data is 
output to the printer block 130. 

The capacity of the data storage device 1 45 is man- 
aged by the memory management controller 147. If a 
new FAX is received when it is determined on the basis 
of the management data from the memory management 
controller 147 that the capacity of the data storage de- 
vice 145 has reached or almost reached the allowable 
capacity or the device 145 is unusable due to a failure 
or the like cause, the transfer processing controller 206 
switches the automatic reception mode to an automatic 
FAX transfer mode. 

It is also of course possible to set this automatic FAX 
transfer mode by the user by using the automatic trans- 
fer button 171 of the facsimile operation unit 170 shown 
in FIG. 3. Whether the mode is set is determined by the 
user when, for example, the printer block is unusable 
due to a failure or the like. 

When the automatic FAX transfer mode is set, the 
FAX data received by the FAX processor 201 is trans- 
mitted to the nnail separating/fomning unit 204. Alterna- 
tively, the FAX data temporarily stored in the data stor- 



age device 145 can be transmitted to the mail separat- 
ing/forming unit 204. 

The transfer processing controller 206 instructs the 
mail separating/forming unit 204 to form an electronic 
mail. That is, the FAX data stored in the data storage 
device 145 or the FAX data transmitted from the FAX 
processor 201 is converted into an electronic mail for 
transfer by the mail separating/ forming unit 204 by add- 
ing the FAX data to the mail, without changing its format, 
as an appended file. 

The transfer electronic mail formed by the mail sep- 
arating/forming unit 204 is transmitted to the electronic 
mail processor 203. 

The electronic mail processor 203 is connected to 
the LAN via the network communication unit 202 and 
can transmit and receive electronic mails. That is, the 
electronic mail processor 203 has a function as a mail 
client of the nr^il server 310 on the LAN as shown in 
FIG. 4 and can transmit the transfer electronic mail 
formed by the mail separating/forming unit 204 to the 
DPPC mail box in the mail server 31 0 on the LAN. Also, 
the electronic mail processor 203 transmits reception in- 
formation of received mails stored in the DPPC mail box 
of the mail server 310 to the transfer processing control- 
ler 206. The transfer processing controller 206 so con- 
trols the control panel block 11 0 as to display the recep- 
tion information transmitted from the electronic mail 
processor 203. 

That is, since the DPPC mail box is set in the mem- 
ory M of the mail server 310, the mail server 310 tem- 
porarily stores electronic mails transmitted from the DP- 
PC 2. When operated by the user from the control panel 
at a later time, the DPPC 2 can retrieve the stored elec- 
tronic mails from the mail server 31 0 as electronic mails 
transmitted to the DPPC. 

By depressing the received mail display button 
176A of the mail operation unit 176, the user can make 
the mail display 175 display the electronic mails stored 
in the DPPC mail box of the mail server 310. The user 
can search the electronic mails stored in the DPPC mail 
box by using the search buttons 1 76B and 1 76C. By de- 
pressing the print button 176D, the user can read out a 
necessary mail from the mail box and make the elec- 
tronic mail processor 203 receive the readout mail via 
the network communication unit 202. 

The electronic mail received from the mail box to 
the DPPC is automatically deleted from the mail box. 

When an external apparatus other than the DPPC 
2, e.g., a computer connected to the I^N accesses the 
DPPC mail box and reads out an electronic mail, the 
electronic mail can be either deleted or kept stored on 
the basis of an instruction from the computer. 

The electronic mail thus retrieved or received is re- 
ceived by the electronic nnail processor 203 and trans- 
mitted to the noail separating/forming unit 204. The mail 
separating/forming unit 204 separates the FAX data 
added as an appended file to the electronic mail. The 
FAX data is transmitted to the FAX data developing unit 
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205 and developed into printable innage data, and the 
innage data is output to the printer block 1 30. 

Processing in the automatic FAX transfer mode will 
be described below with reference to the flow chart in 
FIG. 6. 5 

If the printer block 1 30 of the DPPC 2 becomes un- 
usable due to a failure or an error such as lack of toner, 
the user tums on the automatic FAX transfer button 1 71 
of the control panel block 110 to switch the operation 
mode of the DPPC 2 to the autonnatic FAX transfer 
mode. 

Meanwhile, the memory management controller 
147 checks the state of the data storage device 145, i. 
e., checks whether the data storage device 145 is nor- 
mal as a memory and the capacity of the data storage 
device 145 has exceeded the allowable capacity. If the 
controller 147 determines that the data storage device 
145 is abnormal or that the capacity has reached or al- 
most reached the allowable capacity even though the 
data storage device 1 45 is normal, the operation mode 
is automatically switched to the automatic FAX transfer 
mode regardless of the operation by the user. Also, if a 
FAX is received when the data storage device 145 is 
normal and has an enough capacity, memory reception 
is performed in the automatic reception mode. That is, 
the FAX data is temporarily stored in the data storage 
device 145. 

When the automatic FAX transfer mode is set, au- 
tomatic FAX transfer processing Is started. That is, when 
the transfer processing controller 206 detects that the 
automatic FAX transfer mode is set, the controller 206 
makes the FAX processor 201 stand by in an automatic 
reception state- 
When FAX data is transmitted to the DPPC 2 via 
the general public line, the FAX processor 201 automat- 
ically receives the FAX data. 

The FAX processor 201 informs the transfer 
processing controller 206 of the reception of the FAX 
data. On the basis of this reception information, the 
transfer processing controller 206 makes the control 
panel block 110 display the reception information. 

Upon receiving the FAX reception information, the 
transfer processing controller 206 instructs the mail sep- 
arating/forming unit 204 to form an electronic nnaiL That 
Is, on the basis of the instruction from the transfer 
processing controller 206, the mail separating/forming 
unit 204 converts the FAX data received by the FAX 
processor 201 into an electronic mail for transfer by add- 
ing the FAX data as an appended file to the mail. 

The transfer electronic mail thus formed is transmit- 
ted to the electronic mail processor 203. The electronic 
mail processor 203 transmits the transfer electronic mail 
to the mail box previously set by the user, i.e., the DPPC 
mail box of the mall server 301 via the network commu- 
nication unit 202. 

Through the above processing steps, the FAX data 
automatically received by the DPPC 2 is automatically 
transferred as an electronic mail to the mail box at the 



previously set mail address and stored in the memory 
M of the mail sen/er 310 having the mall box. 

When the printer block 1 30 becomes usable, the us- 
er can cancel the automatic FAX transfer mode by using 
the control panel block 110. When automatic transfer is 
canceled by the automatic FAX transfer button 1 71 , the 
transfer processing controller 206 instructs the FAX 
processor 201 to end the automatic FAX transfer mode, 
and the automata transfer processing ends. 

The electronic mail including the automatically 
transferred FAX data can be retrieved when the elec- 
tronic mail processor 203 having a client function of the 
electronic mail system constructed on the LAN retrieves 
received mails transmitted to the nnail address designat- 
ed as the destination of automatic transfer. 

That is, as already described above, the mail dis- 
play 175 of the control panel block 110 displays a list of 
received mails, and the user can retrieve a desired re- 
ceived mail by operating the operation unit 176. When 
the user designates a desired received mail by using the 
operation unit 176, the transfer processing controller 
206 instructs the electronic mail processor 203 to re- 
trieve the received mail at the designated mail address 
from the mail sen/er. The mail separating/forming unit 
204 separates the FAX data added as an appended file 
from the electronic mall and transmits the FAX data to 
the FAX data developing unit 205. 

The FAX data developing unit 205 develops the 
FAX data into printable Image data and outputs the data 
to the printer block 130. 

In the automatic FAX transfer mode as described 
above, automatically received FAX data is stored in the 
form of an electronic mail in the mail server as an exter- 
nal data storage device via the LAN. This solves the 
problem that the data storage device of the DPPC ex- 
ceeds the allowable capacity to make subsequent FAX 
reception impossible. Consequently, even if the printer 
block of the DPPC ceases to function for long time pe- 
riods, the FAX receiving function can be well maintained 
without increasing the capacity of the data storage de- 
vice. This allows stable FAX reception. Also, even if the 
data storage device exceeds its allowable capacity and 
becomes unusable, automatically received FAX data 
can be reliably stored in the mail server as an external 
data storage device. Accordingly, FAX data can be reli- 
ably received without making reception Impossible. 

Additionally, FAX data is transferred in the form of 
an electronic mail. Therefore, the existing mail server 
can be easily used as an external data storage device 
only by connecting the DPPC to the existing network 
corresponding to the electronic mail system. 

Furthermore, by setting the address of an electronic 
mail to be transmitted to the mail box of the DPPC as 
the transmission source, the received mail can be re- 
trieved from that DPPC. After the printer block is recov- 
ered, therefore, the FAX data transferred to the mail 
server can be retrieved in the form of an electronic mail 
and output as an image. 
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Claims 

1. An image forming system comprising an external 
data storage device (310), an image forming appa- 
ratus (2), and connecting means (250) for connect- 
ing said image forming apparatus and said data 
storage device so that image data can be transmit- 
ted and received therebetween, 

characterized in that said image forming appa- 
ratus comprises: 

receiving means (201 ) for receiving image data 
transmitted from an external apparatus; 
storage means (1 45) for storing the image data 
received by said receiving means; 
image forming means (6) for forming an image 
on a recording medium on the basis of the im- 
age data stored in said storage means; and 
image data transfer means (152) for transfer- 
ring the image data received by said receiving 
means to said external data storage device via 
said connecting means in order to allow said 
external data storage device to store the image 
data, if the image data cannot be stored in said 
storage means. 

2. A system according to claim 1 , characterized In that 
said image forming apparatus comprises mode set- 
ting means (171,1 72) for instructing said image da- 
ta transfer means to set a data transfer mode char- 
acterized in that the image data received by said 
receiving means Is transferred to said external data 
storage device. 

3. A system according to claim 2, characterized in that 
said image data transfer means comprises manag- 
ing means (1 47) for managing said storage means 
and outputting management information of said da- 
ta storage means, determining means (206) for de- 
termining on the basis of the output management 
information from said managing means whether im- 
age data can be stored in said storage means, and 
control means (206) for setting the data transfer 
mode when said determining means determines 
that image data cannot be stored in said storage 
means, even if said mode setting means does not 
set the data transfer mode. 

4. A system according to claim 1 , characterized in that 
said image forming apparatus comprises designat- 
ing means (1 73, 1 74) for designating a transfer des- 
tination to which said image data transfer means 
transfers image data. 

5. A system according to claim 4, characterized in that 
said external data storage device comprises a plu- 
rality of data storage areas (M), and at least one of 
said data storage areas corresponds to a data stor- 



age area as the transfer destination designated by 
said designating means of said image forming ap- 
paratus and stores image data transferred from said 
image forming means. 

5 

6. A system according to claim 5, characterized in that 
said image forming apparatus comprises retrieving 
means (110. 203, 206) for retrieving the image data, 
which is transferred from said image data transfer 

10 means and stored in said data storage area of said 
external data storage device, from said external da- 
ta storage device via said connecting means, and 
supply means (204, 205) for supplying the image 
data retrieved by said retrieving means to said im- 

15 age forming means. 

7. A system according to claim 5, characterized in that 
said image forming apparatus comprises searching 
means (175, 176) for searching a plurality of image 

20 data stored in said data storage area of said exter- 
nal data storage device for desired image data. 

8. A system according to claim 1 , characterized in that 
said image data transfer means comprises mail 

25 converting means (204) for converting image data 
received by said receiving means into a form of an 
electronic mail in order to allow said external data 
storage device to store the image data, and mail 
transmitting means (203) for transmitting the elec- 

30 tronic mail converted by said mail converting means 
to said external data storage device via said con- 
necting means. 

9. A system according to claim 8, characterized in that 
35 said image forming apparatus comprises mode set- 
ting means (1 71 , 1 72) for instructing said image da- 
ta transfer means to set a mall transfer mode char- 
acterized in that image data received by said receiv- 
ing means is transferred in a form of an electronic 

40 mail to said external data storage device. 

10. A system according to claim 9, characterized in that 
said image data transfer means comprises manag- 
ing means (147) for managing said storage means 

45 and outputting management information of said da- 
ta storage means, determining means (206) for de- 
termining on the basis of the output management 
information from said managing means whether im- 
age data can be stored in said storage means, and 

50 control means (206) for setting the mail transfer 
mode when said determining means determines 
that image data cannot be stored in said storage 
means, even if said mode setting means does not 
set the mail transfer mode. 

55 

11. A system according to claim 10, characterized in 
that said image forming apparatus comprises ad- 
dress designating means (173, 174) for designating 
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an address to which the electronic mail converted 
by said mail converting means of said image data 
transfer means is transferred. 

12. A system according to claim 11, characterized in 
that said external data storage device comprises a 
plurality of mail boxes, and at least one of said mail 
boxes corresponds to the address designated by 
said address designating means of said image 
forming apparatus and stores the electronic mail 
transferred from said mail transmitting means. 

13. A system according to claim 12, characterized in 
that said image forming apparatus comprises mail 
retrieving means (110, 203, 206) for retrieving the 
electronic mail, which is transferred from said image 
data transfer means and stored in said mail box of 
said external data storage device, from said exter- 
nal data storage device via said connecting means, 
reconstructing means (204) for reconstructing the 
electronic mail retrieved by said mail retrieving 
means into corresponding image data, and supply 
means (205) for supplying the image data recon- 
structing by said reconstructing means to said im- 
age forming means. 

14. A system according to claim 12, characterized in 
that said image forming apparatus comprises mail 
searching means (175, 176) for searching a plural- 
ity of image data stored in said mail box of said ex- 
ternal data storage device for desired image data. 

15. An image forming apparatus comprising: 

receiving means for receiving image data sup- 
plied from first externa! device; 
storage means for storing the image data re- 
ceived by said receiving means; 
image forming means for forming an image on 
a recording medium on the basis of the image 
data stored in said storage means; and 
image data transfer means for transferring the 
image data to second external device when it 
is impossible for said storage means to store 
the image data supplied from the first external 
device. 

16. An apparatus according to claim 15, characterized 
by further comprising instructing means for instruct- 
ing said Image data transfer means to transfer the 
image data stored in the second external device to 
said receiving means, and said receiving means 
has means for receiving the image data supplied 
from the second external device in accordance with 
instructions made by said instructing means. 

17. An apparatus according to claim 15. characterized 
by further comprising mode setting means (171, 



172) for setting a data transfer mode in said image 
data transfer means to cause said image data trans- 
fer means to transfer the Irrtage data received by 
said receiving means to the second external device. 

5 

18. An apparatus according to claim 17, characterized 
in that said image data transfer means comprises 
managing means (147) for managing said storage 
means and outputting management infonnation of 

10 said storage means, determining means (206) for 
determining on the basis of the management infor- 
mation whether image data can be stored in said 
storage means, and control means (206) for setting 
the data transfer mode when said determining 

15 means determines that it is impossible for said stor- 
age means to store image data even if the data 
transfer mode is not set in said image data transfer 
means. 

20 19. An apparatus according to claim 15, characterized 
by further comprising designating means (1 73, 1 74) 
for designating a transfer destination to which said 
image data transfer means is to transfer image da- 
ta. 

25 

20. An apparatus according to claim 19, characterized 
in that the transfer destination corresponds to at 
least one of data storage areas (M) provided in the 
second external device, and the image data trans- 

30 f erred from said image forming means is stored in 
said at least one of the data storage areas (M). 

21. An apparatus according to claim 20, characterized 
by further comprising retrieving means (110, 203, 

55 206) for retrieving from the second external device 
the image data transferred by said image data 
transfer means and stored in said at least one of 
data storage areas (M) provided in the second ex- 
ternal device, and supply means (204, 205) for sup- 
40 plying to said image forming means the image data 
retrieved by said retrieving means. 

22. An apparatus according to claim 20, characterized 
by further comprising retrieving means (175, 176) 

45 for retrieving at least a desired one of image data 
items stored in data storage areas (M) provided in 
the second external device. 

23. An apparatus according to claim 1 5, characterized 
so in that said image data transfer means comprises 

mail converting means (204) for converting image 
data received by said receiving means into an elec- 
tronic mail, thereby to allow said second external 
device to store the image data, and mail transmit- 
55 ting means (203) for transmitting the electronic mail 
to said second external device. 

24. An apparatus according to claim 23, characterized 
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by further comprising mode setting means (171, 
1 72) for setting a mail transfer mode in said innage 
data transfer means to cause said image data trans- 
fer means to transfer the image data received by 
said receiving means to the second external device 5 
in the form of an electronic mail. 

25. An apparatus according to claim 24, characterized 
in that said image data transfer means comprises 
managing means (147) for managing said storage io 
means and outputting management infornnation of 
said storage means, determining means (206) for 
determining on the basis of the management infor- 
mation whether image data can be stored in said 
storage means, and control means (206) for setting '5 
the noail transfer mode when said determining 
means determines that it is impossible for said stor- 
age means to store image data even if the mall 
transfer mode is not set in said image data transfer 
means. 

26. An apparatus according to claim 25, characterized 
by further comprising address designating means 
(173, 174) for designating an address to which said 
data transfer means is to transfer the electronic 25 
mail. 

27. An apparatus according to claim 26, characterized 
in that the address corresponds to at least one of 
mail boxes provided in the second external device, 30 
and the electronic mail transferred from said mail 
transmitting means is stored in said at least one of 

the mail boxes. 

28. An apparatus according to claim 27, characterized 3$ 
by further comprising retrieving means (110, 203, 
206) for retrieving from the second external device 

the electronic mail transferred by said image data 
transfer means and stored in said at least one of the 
mall boxes provided in the second external device, 40 
reconstructing means (204) for reconstructing the 
electronic mail retrieved by said mail retrieving 
means, thereby generating image data, and supply 
means (204, 205) for supplying to said image fomn- 
ing means the image data generated by said recon- 45 
struct Ing means. 

29. An apparatus according to claim 27, characterized 
by further comprising mail retrieving means (175, 
176) for retrieving at least a desired one of image 50 
data items stored in the mail boxes provided in the 
second external device. 
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